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1.0 INTRODUCTION

The antenna drive subsystem test was performed on the METSAT AMSU-A2 S/N 109

(P/N 1331200-2) instrument. The objective of the test was to demonstrate compliance

with applicable paragraphs of AMSU-A specification S-480-80 when tested using AE-

26002/2E. Tests were conducted at both the subassembly and subsystem (instrument)
level.

2.0 SUMMARY

?

The performance verificatio n tests include !) scan motion and jitter, 2) pulse load bus

peak current and risetime, 3) resolver reading and position error, 4) gain and phase
margin and 5) operational gain margin.

Subassembly tests are performed on the drive assembly, compensator assembly, circuit

card assemblies (CCAs), signal processor and the transistor assembly. The transistor

assembly was tested during the W3 cable assembly (1356946-1) test. Refer to Figure 1
for test flow.

CIRCUIT CARD ASSEMBLY ITEST

SIGNAL PROCESSOR

ASSEMBLY TEST

Antenna Subsystem and Subsystem Component Test Flow
Figure 1.
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The antenna drive subsystem satisfactorily passed all tests to verify the performance

requirements. There were no failures in any of the antenna drive components during

subsystem testing. There were several anomalies during subassembly testing. Refer to

paragraph 5.0 for a discussion of test results.

3.0 TEST CONFIGURATION - SUBASSEMBLIES

Subassemblies are tested using a variety of test fixtures as required to perform the

necessary tests.

Drive Assembly - Prior to complete buildup of this assembly, a starting torque test is

performed on the rotating part of the assembly. The test is performed at temperatures of

23, 4, and -10 °C. The tests performed on the completed assembly are 1) motor

commutation, 2) resolver operation and no-load speed, 3_ temperature sensor resistance

and output voltage and 4) random vibration. Motor commutation and resolver operation

and no-load speed are repeated after vibration.

Compensator Assembly - The tests performed on this assembly are 1) motor

commutation, 2) temperature sensor resistance and output voltage and 3) random

vibration. Motor commutation is repeated after vibration.

CCAs - All CCAs are tested prior to being incorporated into the signal processor. They

are tested to verify functionality and the derived performance requirements.

Signal Processor - Part of the signal processor test is associated with the antenna drive

subsystem_ The test includes all applicable CCAs installed in the signal processor card

cage, the STE with the associated cabling to the signal processor, and a test motor and

inertia wheel to simulate the antenna drive motor and reflector load. This test

demonstrates that all signal processor scan drive circuitry is functioning as a subsystem

prior to assembly into the instrument. During the tests, qualitative reflector position for

the various scan modes is verified by visually observing an index mark on the inertia

wheel.

Transistor Assembly - The W3 cable is first tested on the CKT 1000 (continuity and hi-

pot tester). The transistor assembly is then mated with the W3 cable, and tested using a

special test fixture. The test assures that the transistors saturate when turned on, and that

they turn off.
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4.0 TEST CONFIGURATION - SUBSYSTEM

The antenna drive subsystem tests are performed after all of the scan drive subassemblies

are assembled into the instrument, and the subsystem is tested in accordance with AE-

26002/2 during system integration. At the beginning of system integration testing, the

instrument is first proven electrically safe by ground isolation and power distribution

checks. The instrument is supplied with 28 Vdc from the STE, and the DC-DC converter

is installed to supply the other required voltages to the CCAs.

The tests performed to verify performance are 1) scan motion and jitter, 2) pulse load bus

peak current and risetime, 3) resolver reading and position error, 4) gain and phase

margin and 5) operational gain margin. In order to verify scan motion and jitter, it is

necessary to obtain real time measurement of the drive assembly shaft position. This is

done by using a continuous rotation potentiometer (pot) mechanically coupled to the

drive assembly shaft, and connecting a source of dc voltage across the pot. The voltage at

the pot wiper then gives a voltage analog of shaft position for each revolution of the shaft.

Prior to the performance verification tests, there are five operations performed. These are
described as follows:

. An EPROM is programmed with the reflector position commands (14-bit

digital words) which are calculated from the nadir position obtained on the

antenna range. This PROM is one of the components on the memory

board in the signal processor, and it is under microprocessor control for

positioning the reflector. Reprogramming may be necessary if the

measured reflector positions are not within the specified limits. (See

5.5.3).

, After obtaining the PROM, the instrument is powered, and scan motion is

qualitatively checked to conform to the pattern as shown in Appendix B 1.

. The motor (drive and compensator) current limits are set with select at test

(SAT) resistors.

. The individual steps in the scan are tailored for risetime, overshoot and

jitter with SAT resistors which are part of circuits in the rate loop.

° The mechanical resonant frequencies of the drive assembly and reflector

are identified. They are then nullified by selecting the appropriate

frequencies for three notch filters.

-5-



Report 11528
22 July 1999

The antenna drive subsystem subassemblies designated for use in the METSAT AMSU-
A2 S/N 109 instrument are shown in Table 1.

CCAs S/N

Resolver Data Isolator F24

Interface Converter F24

Motor Driver 3-Hall Sensor F07

Motor Driver 3-Hall Sensor F08

;.R/D Converter/Oscilator F 12

OTHER S/N

Antenna Drive Assembly F08

Compensator Assembly F09

Signal Processor F05

Transistor Assembly (W3 Cable) NONE

Table 1. A2 109 Subassembly S/N

5.0 TEST RESULTS

The test results for the subassemblies are first presented in paragraphs 5.1 through 5.4.
The subsystem test results are presented in 5.5.

5.1 DRIVE AND COMPENSATOR ASSEMBLIES

When the F08 drive assembly was vibrated, it was found to have natural frequencies

about 13 % lower than the average tested drive assembly (TAR 005089). Investigation
revealed no anomaly and the TAR was closed.

Also on the drive assembly, a clicking noise was heard when the motor commutation was

run (TAR 002684). Excessive slack in one wire in a wire bundle caused the wire to

contact the rotating assembly. A spot tie was removed, the slack was taken out and the
tie was redone.

When the temperature sensor output voltage on the compensator assembly was measured,

it was found to be out of limits (TAR 002750). Troubleshooting revealed a miswiring.
After rework, the output voltage was within limits.
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5.2 CCAs

There were no test anomalies or failures during testing of the CCAs for this instrument.

The test data sheets (TDSs) for the CCAs are presented in Appendicies A1 trhrough A4.

5.3 SIGNAL PROCESSOR

There were no test anomalies or failures during the scan drive part of the testing of the

signal processor for this instrument.

5.4 TRANSISTOR ASSEMBLY

There were no test anomalies or failures during testing of the transistor assembly for this

instrument.

5.5 ANTENNA SUBSYSTEM

There were no test anomalies or failures during testing of the antenna drive subsystem for

this instrument. A discussion of test results is given in paragraphs 5.5.1 through 5.5.5.

5.5.1 SCAN MOTION AND JITTER

In this test, the antenna position is measured in a series of five full scans. The

measurement was made with the continuous rotation test pot temporarily affixed to the

motor shaft. A Dynamic Signal Analyzer (DSA) is connected to the pot wiper to record

the antenna position. Five scans were captured and stored on the AMSU-A2 Test Data

File disc. One representative pattern is presented in Appendix B 1.

Each 3.33 degree scene step was expanded in order to verify risetime, overshoot and

jitter. The risetime limit is 42 ms, the jitter limits are +5 % and the overshoot limit is 4 %

above the upper jitter limit. The expanded waveforms were plotted and are presented in

Appendicies B2 through B30. All of the scene steps meet the step response requirements.

Slew periods to the cold and warm calibration stations were measured and met

requirements. A time of 0.21 s is allowed for the 35 degree slew to cold cal, and 0.4 s for

the 96.67 degree slew to warm cal. Calibration station jitter is less than the _+5 %

maximum allowed. Expanded waveforms were plotted and are presented in Appendicies
B31 and B32. The waveforms are also stored on the AMSU-A2 Test Data File disc. The

test data sheet is presented in Appendix B33.
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5.5.2 PULSE LOAD BUS PEAK CURRENT AND RISE TIME

The peak current must be less than 2 A at any beam position along the scan, and it was

measured to be 1.997 A. The current risetime while transitioning from one beam position

to the next, and the risetime at the start and stop of the slew to warm cal position must be

greater than 70 Its. One 3.33 ° step was selected, and the risetime is 2.344 ms. For the

slew to warm cal, the times are 3.906 ms and 1.953 ms for start and stop respectively.

The full scan pulse load bus current waveform is presented in Appendix C 1, and the TDS

is presented in Appendix C2. The waveform is also stored on the AMSU-A2 Test Data

File disc.

5.5.3 RESOLVER READING AND POSITION ERROR

Reflector positions are obtained by using the STE, which displays the resolver readings to

be compared with the position commands. Two readings are taken, one at the start of

integration (LOOK 1), and the other halfway into the integration period (LOOK 2). The

limits on the difference between the reported position (actual) and the command are + 10

counts for LOOK 1 and +5 counts for LOOK 2. A table of reflector position commands

and the reported position obtained from the STE computer printout is shown in Table 2,

together with the differences between actual and command.

BP

1

2

3

4

5

6

7

8

9

10

11

12

14

15

16

17

18

Actual

Command Look I Look 2

5595 5954 5954

5803 5807 5804

5651 5655 5652

5500 5504 5501

5348 5352 5349

5196 5200 5197

5045 5048 5046

4893 4896 4894

4741 4746 4742

4590 4594 4591

4438 4441 4440

4286 4289 4287

4135 4137 4135

3983 3984 3983

3830 3833 3831

3680 3682 3680

3528 3529 3528

3376 3378 3375

Diffe_nce*

Look 1 Look 2

-I -I

4 1

4 1

4 1

4 1

4 1

3 1

3 1

5 I

4 1

3 2

3 1

2 0

1 0

3 i
2 6
I 0

3 -1

BP Command

19 3225

20 3073

21 2921

22 2770

23 2618

24 2466

25 2315

26 2163

27 2010

28 1860

29 1708

30 1556

WC 11948

CCI 16347

CC2 38

CC3 115

CC4 266

Actual Diffe_nce*

Look 1 Look 2 Look ! Look 2

3226 3224 1 -1

3073 3073 0 0

2923 2920 2 -1

2771 2770 1 0

2619 2618 I 0

2467 2466 1 0

2317 2315 2 0

2163 2163 0 0

2013 2011 3 I

1861 1860 1 0

1708 1708 0 0

1558 1556 2 0

11948 11949 0 1

16346 16347 -1 0

40 40 2 2

117 117 2 2

268 268 '5 2

I

BP = Beam position *Actual - Command

Table 2. Reflector (Beam) Position Commands and Measurements
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5.5.4 GAIN AND PHASE MARGIN

The gain and phase margin test is performed on the position control loop of the antenna

drive subsystem. Three separate open loop gain and phase plots (measured with the loop

closed) are obtained. The DSA is used to make the plots using the swept sine mode.

Gain margin is measured at the -180 ° phase crossover frequency, and phase margin is

measured at the 0 dB gain crossover frequency. The margins on each of the three plots

are above the minimum specification requirement of 12 dB and 25 degrees for the gain

and phase respectively. The plots are presented in Appendices D1 through D3, and the

TDS is presented in Appendix D4. The plots are also stored on the AMSU-A2 Test Data

File disc.

5.5.5 OPERATIONAL GAIN MARGIN

The operational gain margin test is also done three times. This test consists of increasing

the gain inside the rate loop until oscillation occurs. The gain increase is calculated and

the frequency of oscillation is measured from the spectrum plot using the DSA. An

increase in gain greater than 9 dB is required, and the frequency of oscillation is just

recorded.

To increase the gain, a 50 kn pot is connected in series with the R58 feedback resistor on

amplifier AR8 on the R/D Converter/Oscillator CCA. The resistance of the test pot is

slowly added to the feedback resistor while observing the reflector for oscillations. The

reflector begins to produce an audible sound as gain is increased to the point of

oscillation. Table 3 shows the added resistance values and the calculated gain margin.

Gain

Resistance (kf2) Margin

(dB)

38.58 9.3

41.20 9.7

42.88 9.9

Table 3. Pot Resistance and Operational Gain Margin

The first mode mechanical resonance of the shaft and reflector is about 228 Hz as shown

in the power spectrum. The spectrum was plotted and is presented in Appendix El, and

the TDS is presented in Appendix E2. The spectrum plot is also stored on the AMSU-A2

Test Data File disc.
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6.0 CONCLUSION

Based on the test results, it can be concluded that the METSAT AMSU-A2 S/N 109

antenna drive subsystem meets the AMSU-A specification requirements.

7.0 TEST DATA

Test data for the CCAs and the antenna drive subsystem is presented in the appendices as

outlined in the Appendix Index on the following page.
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APPENDIX INDEX

Appendix A1 ........................... Resolver Data Isolator CCA TDS

Appendix A2 ........................... Interface Converter CCA TDS

Appendix A3 ........................... Motor Driver 3-Hall Sensor CCA TDS

Appendix A4 ........................... R/D Converter/Oscillator CCA TDS

Appendix B1 ........................... Full Scan Step Response

Appendix B2 thru B30 ............ Single Step Responses

Appendix B31 ......................... Cold Calibration Step Response

Appendix B32 ......................... Warm Calibration Step Response

Appendix B33 ......................... Scan Motion and Jitter TDS

Appendix C1 ........................... Peak Pulse Load Bus Current Wave form

Appendix C2 ........................... Pulse Load Bus Current TDS

Appendix D1 thru D3 ............. Gain and Phase Margin Plots

Appendix D4 ........................... Gain and Phase Margin TDS

Appendix E1 ........................... Operational Gain Margin Power Spectrum

Appendix E2 ........................... Operational Gain Margin TDS
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AE-26693A
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TEST DATA SHEET B-6 (Sheet i of 2)

RESOLVER D.ATA ISOLATOR CCA (P/N 1334972) ('Para_aph 6.6.7 )

Date: qll_ l'lq
S/N: F - "/._.

_'_) q ']'/'b-I
6.6.7.1 Supply Voltages

Supply*

+5 v fl)
+5 v (tO

Measured Value (V)

Y. ol
_+0.25

Pass/Fail

6.6.7.2 Supply ¢urrents

Steps 1 and 2:

Supply*
+3 V Cl)
+5 V (to

Steps 3 and 4:

Measured Value (mA)

59. _g
Limits (mA)

I00 max

400 max

Pass/Fail

SuppLy*
+5 V (I) ,.
+5 v (u)

Measured Value (mA) Limits (mA)
150 max
30 max

* I= Isolated. U = Unisolated

6.6.7.3 Resolver Data

Bit No.

API 0 - AP Bit 0
API1-APBitl

API 2 - AP Bit 2
API 3 - AP Bit 3

API 4 - AP Bit 4

API 5 - AP Bit 5

API 6 - AP Bit 6

API 7 - AP Bit 7

API 8 - AP Bit 8

API 9 - AP Bit 9

API 10- APBit 10

API 11 - APBit 11

API 12 - AP Bit 12

API 13 - AP Bit 13

Pass/Fail

¢

f
f
r
¢

f
F
f

i'

6.6.7.4 C0nverterBusv Pulse

Pass/Fail

f

Converter Busy Pulse
.... __ -- l':;_',-_-"L ,._c,,15_0

Measured Value (buec)

i/--t.7.9
Limi_ (psec)

3.0

Pass/Fail

{,

B-14

A/



" TEST DATA SHEET B-6 (Sheet 2 of 2)

RESOLVER DATA ISOLATOR CCA (P/N 1334972) (Paragraph 6.6.7 )

AE-26693A

10 Feb 97

Comments:

f4o_6

/ N TestEn_neer Date

• -- \ G._ )

Approved b,: _"'___/_ _'¢/_ _"DCMC

I
B-15

,4/
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"I_T DATA SHEET B-13 (SheetIof3)

INTERFACE/CONVERTER CCA (P/N 1331697) (Paragaph 6.13.7)

Date: __._ _1"/

CCA S/N: f'_ .
)5_)_q'/-I

6.13.7.1 uv$_RRp2y.._l_g_

Supply

+5V 03)

+15v(D
-15v(D
+5V G)

Measured Value (Vdc)

15. or

_; .e'z.

Limits(Vdc)

+5V+ 0.05

+15V+0.15
-15V_+0.15

+5V_+0.05

• "_-_
!." "-_1

Pass/Fail

I'i,
t'

6.13.7.2 Supoly_ Currents

Step 1 (CP and API Low):

Supply
+5v Co)
+5v (1)
+15v(I)

•-15V (I)

Measured Value (mA) Limits (mA)

_l_;._,-_
z,,)g

!"7. _

70- 110

1.5 - 5.5

15 - 23
18 -26

Step 2 (CP and API High):

Pass/Fail

F

Supply
+5v(u)
+sv0)
+15v(D
-15vfD

Measured Value (mA)

_._

Limits (mA)

40 - 70

18 - 30

Pass/Fail

?
.f

15-23

18-26 .f

6.13.7.3 Frnplifier Offsets

Amplifier
AR1

Measured Value (mY)

-0.07
AR2 _ (3-q-o 0.0+__2.0

Limits (mV)
0.0_-/-0.15

Pass/Fail

I'
[,

]3-26

AZ
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TEST DATA SHEET B-13 (Sheet 2 of 3)

INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7) --

6.13.7.4 Subtraction and D-A Conversion _ _ 0. O O O |g .....

Step I: .

ActualPosition(APD

MSB L.SB

Step 2:

00000000000000

00O000O0_0001

_I0

00000000000011

00000000000100

00000000001000

;.'2"2':

Command Position (CP)
MSB LSB

00000000000000

00000000000000

CO000000000000

00000000000000

0000000_00000

00000000000000

9-to-,_"/

_I o._,ot'-"//
Voltage Required (V_O' ]

o.ooooo-///
-0.00061 J /

-o.oom2 J

-0.00490 t,

-0.00979 "_

O. 00060
0.00030

/i T_'t Result

(Vale),
-O.C_0c,&_

- O.c_/Z_
- 0. c_i3Sg;

_6.oo 2.(c
- O.cc_.[3_
-O.cict7_ooooooo_I00OO ooooooooo_oooo

ooo0o000100000 oooo(y)o_iy3ooo -o.o1958 ,h _(3. o2t;2._c

oooooo01o000o0 oooooooooooooo -o.o3917 "/, - o. oq-ctt# '[

00000010000000 O0000000000000, -0.07834"_

000001000000(O 000000000000_ -0.15667:P

0000_

0_

O(3OO1OOOOOOOOO

OOO1OOOOOOOOOO

-0.31334 4'.

-0.62669'/_

00100(000X)000 000000(0)000000 -1.25338'I_

01000000000000 00000000000000 -2.50675

10000000000000 00000000000000 -5.01350 :_

* Tolerance on output voltage is -I- 10%

f .." _; '

_" ARI Output _ [

Voltage Required (Vl/c)/

0.00000 -J/

. . =% ,

Command Posmon (CP)"-"

MSB LSB
ActualPosition (API)

MSB . LSB

00000000000000 0000_0

00000000000000 00000000000001

0000000004)0000 00000000000010

O00CO000000000 00000000000011

0(X)000(O000000 00000000000100

0_ 00000000_ 1000 0.00490
0.00979 :_00000000010000

0000_ 00000000100000

0_ 00000001000000

_. 00000{Y)00000_ 0000{3010000000

00000100000000

0OO010000OOOO0

000100000000_

00100000000000

01000_0

000_

oooooo_ooooooo

0.00061 1 /

0.00122_/0.00184

0.00245

0.01958

0.03917_

0.07834+

0.15667

0.31334_

0.62669 -'I,"

1.25338

2.50675 _/'

-5.01350 ,1'

00000000000000

0(YXX)000000_

00000000000000 I0000000000000

.... * Tolerance on.output voltage is 4- 10%

-0- oSglq5

•--o. I/,135
i o . 3 Zl-70
.-G. 60 _ht_

-t..7,.,_cq
-'L- g_17

-g. I L 3.._
=L 0.'000 z_

_. OoO _o

O. OeO_ o

Pass/Fail

r
r

f
r
f
f
f
.f

f
f
f
f
f

_//TestResult

(Vdc)
- 0 .OcO_ "7

o,C¢09_1

O .oclt&c

0 •o¢ 17_
o. o D_ _t_tc

c .I {,1_1

Pass/Fail

f
f
f
f
f
f
f
r
f
f

o.'Yz.z6_

-o. 6q Sr,,#

I . .'z.qe_

1.. _,

P
f
f
f
r

-z.. I

/4z
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TEST DATA SHEET B-13 (Sheet3 of3)

INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph6.13.7)

\

6.13.7.5 StrobeFunction

• . , , ,

Step I: _

No E11 Change

with Input CP Changes

Step 2: StrobeHigh

El I Change

with Input CP Changes

6.13.7.6 Amplifier Gain

Ell

El0

]El0 Vohage •

El I Vohag_

Measur6:l Value (Vdc)
0.5_-7-6q

3.551¢

%1.o

6.13.7.7 Ground Isolation

Pin 91 to Pin 7

DC Resistance

Measured Value (M_)

_t,_'3¢'f "Ik,-h 17o H d

Comments:

I"

Conducted by:

Verificd by:

Approvcd by:

Test Engineer . .

DCMC

Date

OCT! _ '97

Date

Date

Limits (Vdc)

10.7 - 11.3

-_ .

,,,.,

Pass/Fail

f
• 0 L,t.,

/4z
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TEST DATA SHEET B-4 (Sheet 1 of 2)

MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragaph 6.4.3)

AE-26693A

10 Feb 97

Date:

6.4.3.2 Input Signal Offset

,,,4.,

Step No. Test Results Limits
4 0.0 ± 1 mVdc

6 0.0 4-1 mVdc

8 I - t'_ _/ 0.0 ±1 mVdc

Test ResistorStep No.
, 13 E7-E8 (R25)

E9-E 10 (R52_
E! I-El2 (R33)

EI3-EI4 (R53_ Q,a,q" k

EI5-EI6 (R42) 3. It;K

EI7-EI8 (R54)

Resistance Measured

3.I_K

'4.'t8 _,
'2-.lO k.

/._. _2K

S.t.,ep No.
14 "

Resistors Selected Trim Resistors

R25 gNCS._31gl F._

II, IQC _;_ .i" z/Y_i | F._

K_/c SS_ _. go i FI_"

R52

R33

R53

R42

R54

Step No.
19

E Point

El9

E20

E21

Test Results

4 0. 05' _,4
-'to. rl _¢
A 0.'13 _q'

Limits

0.0 .,"-I mVdc

0.0 + 1 mVdc

0.0 + ! mVdc

Pass/Fail

f,
¢,

f,

6.4.3.3

ClockwiseRotationi

Motor Driver Operation

Step No.
2

Test Results

-t I_', o7 V'

7.._.o3 V
y;,( _,_

c47. 7 _fi

Limits

+5V+0.05Vdc

70mAdc max

+ 15V+0.15Vdc

3.0rnAdc max

- 15V_0.15Vdc

25mAde max f

+28V+0.5Vdc

8mAdc max

400mVdc max
50mAdc max

Pass/Fail

r
f,

50mAde max I°

B-9
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AE-26693A

I 0 Feb 97

TEST DATA SHEET B-4 (Sheet 2 of 2)

MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph 6.4.3)

Counter Clockwise Rotation:
.,,4".

Step No.
3

Test Results

3 q, _,_

Limits

400mVdc max

50mAdc max

50mAdc max

Pass/Fail

¢
f

6.4.3.4 Current Limit Test

Step No.2
, Test Results

/4-q:o k
Limits

350-500mAdc Pa_/Fail

Comments:

L

Conducted by:

Verified by:

Approved by:

('-'_est Eng!neer / -,, Date / /

( Qu--_lity C[c_atrc_,lln'spectq(r"- \ Date ,, i _

DCMC t., _ "- "t

B-10
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AE-26693A
.... 10Feb97

TESTDATASHEETB-4 (Sheet1of2)

MOTORDRIVER3-HALLSENSORCCA(P/N1331694)(Paragraph6.4.3)

S/N:
Date:

6.4.3.2

q/zt lq¢

Input _t_na_ftset

Step No. Test Results Limits
4 0. q 5 _ _/ 0.0 _I mVdc

6 d. q'/. _, q 0.0 + I mVdc

8 O. q q" _x/ 0.0 + 1 mVdc

Step No. Test Resistor Resistance Measured
• 13 E7-ES (R25)

E9-EI0 (R52)

El I-El2 (R33)

EI3-EI4 (R53)

EIS-E16 (R42)

E 17-E 18 (R54)

'_,) g t,,,
q.zs_

Step No. Resistors Selected Trim Resistors
14 . R25

R52

R33

R53

R42

R54

I_,qc 5_;-S _7..'z ) P-8"

R_c };5,r_z2.) F_
_fdc. 55$3qolfR

Step No.
19

E Point

El9

E20

E21

Test Results Limits Pass/Fail

- O, 0"7- _ q 0.0 ±1 mVdc _'
0.0 +_I mVdc

0.0 _+i mVdc ¢,

6.4.3.3 Motor Driver Ooeration

Clockwise Rotation:

Step No.
2

Test Results

5, Ooq

5z._ _A
4 I_;,OTV

t-_

I&,Tp_A

_-, _ ,,,,_,

b_.,_
;_:7- 4 "'-_t:.

Limits

+5V+0.05Vdc

70mAdc max

+ 15V+_.0.15Vdc

3.0rnAdc max

-15V+0.15Vdc

25mAdc max

+28V_0.5Vdc

8mAdc max

400mVdc max

50mAdc max

50:nAdc max

Pass/Fail

f,
i'

P
e
r
I'
f
P

B-9



" ']-26693A

•,1Feb 97

TEST DATA SHEET B-4 (Sheet 2 of 2)

MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph 6.4.3)

Counter Clockwise Rotation:
,,,4".

Step No.
3

4

Test Results

z'rq _,v'
"37, !_8

Limits

400mVdc max

Pass/Fail

f'
50mAdc max

50mAdc max

f,
¢,

6.4.3.4 Current Limit Te_t

I Step No.2

• Test Results Limits

350-500mAdcqqo_A- Pass/Failf,

Comments:

• . .

Conducted by:

Verified by:

Approved by:

(""_Test En.,eineer I /_'N Date I /

(___,,__ity-Co}ltroi'Inspe to J

_c_d ' "<_-_---- ....A(Dat/ "

B-10

,43
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TEST DATA SHEET B-5 (Sheet 1 of 3)

R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Para_aph 6.5.7)

D ate._...........L__
CCA S/N _:Iz-

13_,-'/73'I- a,
6.5.7.1 UUT Pre-Test

Step 2:

Supply Currents (Without UUT)

Supply (Vdc)

+15

03 aseline) Measured Value (mA)

(Without UUT)
0.o_

-0,7_

Limits (mA)

0-I

-15 -1 -0

+5 , - 0. o6 0-1

Pass/Fail

t'

Supply Voltages (Without UUT)

Step 6:

Supply
+15v {I)

-15v (r)
+5v fl)

Measured Value (V) Limits (V)
_+0.50I_.0Z

-Iy.ol
9.0.3

Pass/Fail

f
t"
t"

Supply Currents (UUT Installed)

Supply (Vdc) Measured Value (mA)

(UUT Installed)

+15 7.'7. 0 "2.

-15 - 3 _'- '%,7
+5 5g, $'¢

Difference (mA)

(Measured - Baseline)

"2(.q¢
-
55.7_

Limits (mA)

20-40
-30 - -50

30-70

Pass/Fail

P
P
-f

6.5.7.2 _Supply Voltages (WOT Installed)

Supply Measured Value (V)
'+15v fD t_. _ M
-15v _ - I _...q 7
+5v (I) _,.O '7_

Limits (V,,)
_+0.50
-,-0.50

_+0.25

Pass/Fail

6.5.7.3 Oscillator Frequency, Duty Cycle, and Output Voltage

Parameter

Frequency IL17 tt_
Duty Cycle Yl- :_ _/'_

Output Voltage "7. _ £'_

Measured Value Limits Pass/Fail
1550-1650 Hz

45-55 %

7.6-8.4 Vrms

AE-26693B
19 ]'un97

¢

B-II

Aq-



AE-26693B

19 3un 97

TEST DATA SHEET B-5 (Sheet 2 of 3)

R-D CONVERTER/OSC/J-LATOR CCA (P/N 1337739) (Paragraph 6.5.7)

6.5.7.4

Step i:

Step 2:

_-D ConvenerOp_

Bit Number/

Test Fixture Label

API 0/1

API I/2

API 2/3

API 3/4

API 4/5

API 5/6

API 6/7 "

API 7/_

API 8/9

API 9/10

API 10/11

API 11/12

API 12/13

API 13/14

Convener Busy

CW CCW

Pass/Fail Pass/Fail

f,
f,

I'

)

9

r,
f

)

r

P;s/Fail

[ Measured Value I Calculated Value (Vdc) * [ Calculated Value (Vdc) *

RS I (Vdc) I CCA-1 Ass)' I CCA-2 Assy(El0)
CW Rotation** I I.(.7.'7V [(+) _//_ [(+) 1'7q°

I - }.757¢ 1(-) _//A I(-) _.1¢ o I I-'__CCW Rotation**
• Si__nal level function of test and calibration gain resistors. Record calculated value and measured vaiue. Measured

v_ue shall be within +I07ercent of calculated value. The equation is as follows:

6.5.7.5 Amplifier Gain

_PPE PES-RSS = +0.300 Vdc

| PES -0.300Vdc

(Vdc) 1

I i.oq I V Ij.l , v I

• Limits_5-_ Pass/Fail t

1.00tol.30 [ _ J
1.00 to 1.30 [ .

6.5.7.6 Direction Control Signal

DIR CNTRL [ Measured Value t Limits (Vdc)
l- (Vdc) .

C_ot-'_m'n-" _o__.V_ 4.5 to 5.5
I ccw _ I O .1% _' 9' 0.0 to 0.4

E-!2
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TEST DATA SHEET B-5 (Sheet 3 of 3)

R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)

AE-26693B

19 Jun 97"

6.5.7.7 Notch Filter Frequency Response

Frequency

AR3 Notch

AR4 Notch

Measured Value (Hz) Calculated Value CHz) * Calculated Value (Hz) *
CCA 'I Assy CCA -2 Assy

, I

Pass/Fail

AR '_Nntch

* Notch frequenciesshallbe within_ percentofvaluesdeterminedby testand calibrationresistors.Record calculated

and measured values.

C°mments"_ C__

I

Test Engineer _..'*--_"___ Date

Verified by:
Quality Control_nspector Date

Approved by: (,-b'_ //-/_- g'7"
DCMC Date

-ol 3
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Test Setup Verified:

AE-26002/2E
20 Oct 1998

TEST DATA SHEET 7 (SHEET 1 OF 4)
3.4.5.5: METSAT Scan Motion and Jitter Test

Step No.
7

9

10

11

12

'1"3'

14

15

16

Description

Scene 1-2

3.33 ° step

Scene 2-3

3.330 step

Scene 3-4

3.33 ° step

Scene 4-5

3.33 ° step

Scene 5-8

3.33 ° step

Scene 6-7

3.33 ° step

Scene 7-8

3.33 ° step

Scene 8-9

3.33 ° step

Requirement
Stepping Slewing

<8 sec period per Figure 25
<42 msec dse time per Figure 26

< -*5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< -*5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< -*5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< -*5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

i<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< __.5%jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< -*5% jitter per Figure 26
< +4% overshoot for 19 msec

Test Result

I .-i', 7=
_.o7o

_"2.oo _',,
=- o o't7,

2 .oo2',>
_ o.o5#0

z. _ _. l'i4r,=,_

,_ I._<./7o

c 0%

Z _g. Z£ ¢.,.,_

_- 2.16%
<.0'7=

k'<,qoo"m
_. C_,S Z "/o

2.oo%
., CxG_o%

Pass/Fail

P

P

e

P

P

P

P

f,

f

f

P

i,,
f,

P

f,

Pass = P
Fail = F

B-9

3 o..



AE-2600Z/2E
20 Oct 1998

TEST DATA SHEET 7 (SHEET 2 OF 4)
3.4.5.5: METSAT Scan Motion and Jitter Test

Step No.
17'

18

19

20

21

22

23

24

Description
Scene 9-10

3.33 ° step

Scene 10-11

3.33 ° step

Scene 11-12

3.33 ° step

Scene 12-13

3,33 ° step

Scene 13-14
3.33 ° step

Scene i4-15

3.33 ° step

Scene 15-16

3.33°step

Scene 16-17
3.33°step

Requirement
<42 msec nsetime per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< -*5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

.-

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< -*5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec
<42 msec rise time per Figure 26

i < +_5%jitter per Figure 26
I< +4% overshoot for 19 msec

Test Result

& _.z Z_,_

• 0 qZ%

L _ 8.67,u,c

_- I. fo%

L37 o 6_,,.._
_- l .o_ 7o
c Z.5 87,

• 1.6Z7.
1.567.

I._67_

Pass/Fa!l

f

f

f,

P

P

P

P

f

r

f,

t

P

L ._7 5,,,Jo, P

Pass = P
Fail = F

B-10



TEST DATA SHEET 7 (SHEET 3 OF 4)
3.4.5.5: METSAT Scan Motion and Jitter Test

AE-26007./2E

20 Oct 1998

Step No.
25

26

27

28

29

3O

31

32

Description
Scene 17-18

3.330 step

Scene 18-19

3.33 ° step

Scene 19-20

3.33 ° step "

Scene 20-21

3.33 ° step

Scene 21-22.

3.33 ° step

Scene 22-23

3.33 ° step

Scene 23-24

3.33 ° step

Scene 24-25

3.33 ° step

Requirement
<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< +_.5%jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< +5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
I< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 rnsec rise time per Figure 26

< -*5% jitter per Figure 26
< +4% overshoot for 19 msec

Test Result Pass/Fail

L i_ .7 Z__.o
i, Z/%

£ _. 7Z-,,_'oc

L_.a_ _oc
I. ?6t=

c 2..0_7o

c o,_'Yo

c I. 77"/i_

L _ q,77,-;_

_.1.5o'to

'd'£.o_%
__I. 'to%

f,

t'

P

P

P
P

P

f,

P

d

f

P

f,

!P

P

Pass = P
Fail = F

B-11



AE-26002/2E
20 Oct 1998

TEST DATA SHEET 7 (SHEET 4 OF 4)
3.4.5.5: METSAT Scan Motion and Jitter Test

Step No.
33

34

35

36

37

38

39

Description
Scene 25-26

3.33 ° step

Scene 26-27

3.33 ° step

Scene 27-28

3.33 ° step

Scene 28-29

3.33 ° step

Scene 29-30

3.33 ° step

Scene 30-
Cold Cal

35.0 ° slew

Cold cal -

Warm Cal
96.67 ° slew

Requirement
l <42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

< -*5% jitter per Figure 26
< +4% overshoot for 19 msec

<42 msec rise time per Figure 26

Test Result

< ±5% jitter per Figure 26
< +4% overshoot for 19 msec

<0.21 sec slew time per Figure 29

3 q.s'7,-,_,c
/. I .e,,_It,-,- (_

Pass/Fail

P
f, :
P

P

P

P

/_S£ ."TZ.,,-,._p
< ±5% jitterper Figure26 Z 22st
< +4% overshoot for 19 msec ¢ Z._-_'o I_

<42 msec rise time per Figure 26

i< ±5% jitter per Figure 30

<0.40 sec slew time per Figure 31

< ±5% jitter per Figure 32

0.10_ °
(1._') ^ ,,z_..e

z.__-o.IS_ =

P

f
f,
f

Pass = P
Fail = F

Unit: (3312(20-2.- IT"

so,_No.: /O ?

/3 /(} ___

o°,,,,A,,=,o

d I (.,-_7-yy

B-12
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AE-2600_/2E
20 Oct 1998

TESTDATA SHEET 8
3.4.5.6: METSAT Pulse Load Bus Current

/'b ,/ ,/')

3.4.5.6: 28V Bus Peak Current and Rise Time Test

Step No. Requirement Test Result Pass/Fail

4 < 2 A peak any place in the scan

5 > 70 psec rise time, 3.330 step

> 70 psec rise time, start of WC slew

6 > 70 psec rise time, end of WC slew

P

f,
f
P

Pass = P
Fail = F

Unit: /3_7./Z c;n - z - t T

se_ialzqo.:/o ?

Test Engineer: ./_AA'_W_-,f..4

Quality AssuranceY _k_ V _ '_ '_

Date: _ -/..4"--,?

B-13
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Test Setup Verified:

TEST DATA SHEET 9

3.4.5.8: METSAT Gain/Phase Margin Test

, //

3.4.5.8 Step 12: Gain/Phase Margin Test

Requirement

12 dB minimum

25 degrees minimum

Test Result

i..s, e 6 3 d_
1.5,,z.4 f d8

/£. Y44 dB

g7,o/

Pass/Fail

P

f,
P
F
t

P

Pass = P
Fail = F

Unit: / _ 3/Z L_O- 2. - /

se.alr_o.: iO ?

D=e:_6-/ -77

Test En_neer: __

f <
Quality Assurance: _-j _ t"/ '_

Customer Representative: ! I'_ /s --/ 7 _ ? q
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TEST DATA SHEET 10

3.4.$.9: METSAT Operational Gain Margin Test

Shop Order No. "_ 2. "7 I _' I

3.4-5.9: Operation Gain Maria Test

Step No.

11

Requirement..
R58 Resistance (Kohms)

Test Pot Resistance (Kohms)

12

Oscillation Frequency (Hz)

16 Gain Margin, 9 dB minimum

1
2

3
1

2
3

1
2

3

Test Result Pass/Fail

_; L.q$ k.

18.6z W_
l_.,az _.
"/8.__z
%_q,tfi
_t. lq 4B
_1.ib4r,

P

P

t

Pass = P
Fail = F

Unit: 13_/_.00- 2..-I "/

So,.,,o /0!

TestEn_neer:__

Date _, -/z_-9q
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